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Human iPS cells are very similar to human 
embryonic stem (ES) cells but do not require 
an embryo for their derivation. They can be 
derived from patients with complex genetic 
defects to create in vitro disease models and 
thus represent an opportunity to study disease 
pathophysiology, develop new drugs and test 
methods for delaying disease progression or 
reversing its phenotype. We have generated 
iPS cells from a patient suffering from 
arrhythmogenic right ventricular 
cardiomyopathy (ARVC) carrying a novel 
spontaneous heterozygous autosomal 
dominant mutation in the gene desmin 
(N116S). The mutation affects filament 
formation leading to protein aggresomes in 
ventricular myocardium in vivo. Lentiviral 
overexpression of combination of four 
transcription factors Oct4, Sox2, cMyc and 
Klf4 from a single vector (gift of Gustavo 
Mostoslavsky, Boston University, USA) was 
used to induce pluripotency in the patient-
derived dermal fibroblasts. These iPS cells 
show a human ES cell-like colony 
morphology, express pluripotency markers at 

the protein (alkaline phosphatase, Tra-1-81, 
Tra-1-60, OCT4, NANOG, and SSEA4) and 
transcript level (OCT4, SOX2, NANOG, 
REX1), and exhibit the methylation pattern in 
promoter regions of OCT4 and NANOG genes, 
which is undistinguishable from that of 
conventional ES cells. In addition, these iPS 
cells carry the same genotype and disease-
specific mutation as parental somatic cells, 
form teratomas in immunodeficient animals 
and differentiate to spontaneously beating 
cardiomyocytes in vitro. Further analyses are 
being carried out to assess the functional 
properties of ARVC-specific cardiomyocytes 
so as to determine whether they recapitulate 
the patient's disease phenotype in vitro. Thus, 
the ARVC-specific iPS cells generated in this 
study may serve as a replenishable source of 
cardiomyocytes for disease modelling and 
drug discovery. 
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